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ABSTRACT

The remarkable ability dPseudomonas aeruginosa adapt and thrive in wide variety of environngeist due in
part to its extensive genetic versatility, whichnttdoutes significantly to its potential pathogetyic Depending on the
environmental conditions and the immune statuhefhost,P.aeruginosacan be a quiescent colonizer, a case of chronic
infections, or highly virulent invader during acudections. The study is to assess the antibadtefiect of a new special
solution made by a mixture of sidr infusion (Zizigls spina- Christi (L) var. inermis Boiss) with Hgden peroxide.
In this studyP.aeruginosdsolates exhibited high resistance rate towarciagfme (CTX:30mg), Ceftazidme (Ca:30mg).
Gentamicin (CN: 10 mg) and Carbenicillin (Py: 10Qmghile Norfloxacin (NOR:10mg), Tobramycin (TOB@) and
Amikacin (Ami:30 mg) inbition zone of sensitive late in disc diffusion test were determined at {B2and 20) mm
respectively. We was tested their decontaminatiosingy a special antibacterial solution; mixture
(sidr leaves aqueous infusion 62.5 g\L with 1.5%idgen peroxide). The mixture inhibition zone ofisiéve isolate in
well diffusion test was determined at 23mm. we daded that special (mixture sidr infusion with hgden peroxide)

antibacterial solution can eradic&eeruginosa
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INTRODUCTION

Pseudomonas aeruginosas ranked as the most frequent pathogen in sdrgeis bacterium determines many
kind of infections like urinary tract infection, ggiratory system infections, dermatitis, soft tesssafections, bacterimia,
bone and joints infections, gastrointestinal infats and a variety of systemic infections, parécyl in immune
suppressed patients with sever burns, cancer ad&.AThe pathogensis &f.aeruginosas multifactorial, as suggested by
a large number of cell associated and extracellitatence determinants of this organfsi.aeruginosahas capacity to
adapt easily to change in the environment. It needsinimal nutritional requirement to grow and cipidevelop
resistance to antibiotics and produce arsenalrofericé. The remarkable ability d?.aeruginosao adapt and thrive in
wide variety of environments is due in part to éstensive genetic versatility, which contributegnsficantly to its

potential pathogenicity

The first step irP.aeruginosanfections is the colonization of the altered eglitthim, Adherence oP.aeruginosa
to the epithelium is mediated by pili and flagelividence also implicates LPS as an adhesive faBteeruginosa

produced viscous exopolysaccharaied (alginate) ppeu airway of patient with cystic fibrosis. Afteolonization
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P.aeruginosagroduce several extracellular virulence factemscggnin, alkaline protease, elastase, proteasbdat; labile
and heat-stable hemolysine, neuraminidase andxreté,S,U,Y,T responsible for extensive tissue dga) blood stream
invasion and dissemination, Many of these extratalvirulence factors are controlled by cell tdl signaling systerh
The biofilm formation allowsP.aeruginosato escape host defenses and resist the antimatrabtion of antibiotics
Interaction between virulence factors and the frastune response determinate the severity and e af infection
Adding to the problems of high incidence and irifactseverity, the resistance @&f.aeruginosato conventional
antimicrobial treatment has increased over the gasad® It is important to stress th&. aeruginosainfections are
difficult to treat because of the bacteria's irgitnresistance to many antibiotics, owing to itsv louter membrane

permeability, and its ability to acquire new resiste mechanisms during antibiotic treatfient

The outer membrane d?.aeruginosais responsible for the high resistance to manymactobial agents in
comparison with other organisms in which there some differences in (LPS) composition and in tleion content of
the outer membran® The high M§" content aids in producing strong Lps-Lps linksrtRunore, the small size of pores
may not permit general diffusion through them inthe cell$’. Resistance tgg-lactams inP.aeruginosainvolves
modification of the target site-pencillin bindingopeins (PBP), altered PBP4 were reported aftepémem treatment, as
well as after administration of high doses of pwifin in patients suffering from cystic fibroisActive efflux is an
important non-enzymic mechanismffactam resistance iR. aeruginosaEfflux also contributes to the development of
multiple resistances to all strategic antipseudaahantibiotics? A high number of acquired resistance genes coding f
3-lactamases and aminoglycoside-modifyamzymes (AME) have been noted Pn aeruginosa Extended-spectrum
R-lactamasebave been increasingly reported and metallo-Reas@shave also started to emerge Raeruginos&.

Methylation of 16S rRNA has emerged a new mechanisrasistance against aminoglycosides anf®ngeruginos#.

P.aeruginosahas one chromosome and it's genetic materiakls i guanine and cytocin, in addition to the
presence of extra chromosomal genetic elementdcgllasmid®. Ziziphus spina-christcommonly known as Christ's
Thorn Jujube, is a deciduous tree and native tavdmen-temperate and subtropical regions, includogth Africa, South
Europe, Mediterranean, Australia, tropical Ameri@quth and East of Asia and Middle EAsit belongs to the
Rhamnaceae family in the order of Rosales thatatesitabout 60 genera and more than 850 speciegydrhesZiziphus
consists of about 100 species of deciduous or exengrees and shrubs throughout the warkl spina-christihas been
among the key plants of the Iranian traditional itie@ since ancient times and is indigenous andrafred throughout
Iran'®, Z. spina-christiis a shrub, sometimes a tall tree, reaching a heijf20 m and a diameter of 60 cm; its bark is
light-grey, very cracked, scaly; trunk twisted; wdiranched, crown thick; shoots whitish, flexibtpoping; thorns in
pairs, one straight, the other curved. Its leavesgtabrous on upper surface, finely pubescentvhetwate-lanceolate or
ellipsoid, apex acute or obtuse, margins almostegriaiteral veins conspicuous. Flowers in cymedsessile, peduncle
1 to 3 mm. Fruit about 1 cm in diaméferZ. spina-christihas very nutritious fruits that are usually eatesstf.
The flowers are important source for honey in Yeraed Eritre&’. The fruits are applied on cuts and ulcers. Theyaéso

used to treat pulmonary ailments and fevers aquidmote the healing of fresh wounds, for dyserifery
MATERIAL AND METHODS

Preparation of the Sidr tre&iziphusspina-christi (L) vatinermis Boissthe fresh sidr leaves after being weighed

as 62.5 g/L. They were cleaned from the dust thmougshing in tap water. One liter of distilled wateas added to each
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sample and heated up to boiling. The solution weé#tsith the refrigerator for 12 hours. The remnaoftshe leaves were

discarded, while the liquids infusion was mixedhwit5% hydrogen peroxide to get the new invitedbacterial.

Disc diffusion test: the Kirby-bauer method is anstardized system that takes all variables intcsidenation.
It is sanctioned by the United States FDA and thlecSmmittee on Antimicrobial Susceptibility Testiafthe NCCLS*

» It was performed by using a pure culture of presipudentified bacterial organism. The inoculumbi used in
this test was prepared by adding growth from SatsalPseudomonaaeruginosacolonies grown on blood agar
plates to 5 ml of nutrient broth, this culture wthen incubated for 2 hrs. to produce a bacterigpsnsion of
moderate turbidity that compared with turbidity @fady-made (0.5) McFarland tube standard providgd b
Biomerieux/ France. A sterile swap was used toinkaa inoculum from the standardized culture, thaculum

was then swapped on Mueller-Hinton plate.

» The antibiotic discs were placed on the surfadh@imedium at evenly spaced intervals with flanwddps, then
incubated at 33C to 35C for a full 24 hrs. befaading the results to identify cells expressingtwesistancd
Worthily for mentioning, the incubation period wemeodified to 16-18 hrs. when Cefataxime (CTX 30mg),
Ceftazidme (Ca 30mg), Gentamicin (CN 10mg), Cadilini (Py 100mg), Norfloxacin (NOR 10mg),
Tobramycin (TOB 10mg) and Amikacin (Ami 30mg) aatiog t&> recommandations.

« Antibiotics inhibition zones were measured usirtgaasparence ruler. Zone size was compared toatdzdnes

to determine the susceptibility of organism to eastibiotic$>.

Well diffusion method: In this method, Muller- Hort agar plate was prepared by equally cutting shavesdl
(6mm), then the plates were inoculated with cotfwab dipping into scrow tube containing bacteriaspension
P.aeruginosaand streaked over the surface of plates. Aftet, thialler-Hinton agar wells were filled with 0.1 naf
prepared concentrations for each mixture (sidrsiuin 62.5 g/L and 1.5% hydrogen peroxide) and iatedh the plates at
37 C for 24 hr. The susceptibility to the mixturasmetermined by measuring the inhibition zone radaihe wells for

each concentratiofi.
RESULTS

The results of this experiment showed tRateruginosahas a great resistance to most antibiotics comynasgd
in hospitals, since the majority of isolates weesistant to more than four antibiotics and the glence of multidrug
resistant?.aeruginosaresistant to antibiotics belong to 3 differentimmicrobial groups) was 35%?.aeruginosashowed
different susceptibility towards antibiotics. inighstudy study revealed presence of multidrug t@st® (MDR) among
P. aeruginosathat show high level of resistance Cefataxime (@GD¥hg), Ceftazidme (Ca:30mg). Gentamicin
(CN: 10 mg) and Carbenicillin (Py: 100mg). whileetR.aeruginosaisolate was sensitive to Norfloxacin (NOR:10mg),
Tobramycin (TOB:10mg) and Amikacin (Ami:30 mg) (Tali).

Table 1: The Sensitivity ofP.aeruginosa to the Various Antibiotics

Antibiotics Susceptibility
CTX30| CA30 CN 10 Py100 | NOR 10 | TOB10 Ami30
P.aeruginosa| RO)mm| R(O)mm| R(4)mm| R(A0)mm S(22)mm S(16)mm (@0

Strain
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(CTX 30mg): Cefataxime, (CA 30mg): Ceftazidme, (CINmg): Gentamicin, (Py 100mg): Carbenicillin,
(NOR 10mg): Norfloxacin, (TOB 10mg) :Tobramycin af#&mi 30mg): Amikacin.

In this study (Table 2) (figure 1), the result th&aeruginosa isolate was sensitive to mixture
(sidr infusion 62.5g\L and 1.5% hydrogen peroxid@)ibition zone in well diffusion test was determch at 23mm
according t&>. While theP.aeruginosaisolate was resistance to when both either of therm used alone antibacterial

solutions sidr infusion 62.5 g/L and hydrogen pé&tex..5%.

Table 2: The Sensitivity ofP.aeruginosa to the Antibacterial Solutions

Antibacterial Solutions
Strain Sidr Infusion Hydrogen Mixture (Sidr Infusion 62.5g\L
62.5 g/L Peroxide 1.5% | with Hydrogen Peroxide 1.5%)
P. aeruginosa] (R)8mm (R)13mm (S) 23mm

Figure 1: Sensitivity of P.aeruginosa to the Antibacterial Solutions. A: Sidr Infusion 62.5 g/L,
B: Hydrogen Peroxide 1.5%and C: Mixture (Sidr Infusion 62.5g\L with Hydrogen Peroxide 1.5%)

DISCUSSIONS

Development of antibiotic resistance is often edatp the overuse, and misuse of the antibiotiesquibed. Iraq
is one of the developing countries where all typésantibiotics are sold over the counter, an atttuhat encourages
self-medication. The antibiotics susceptibility fillof P. aeruginosasolates revealed high resistance for more than fo
antibiotics of different groups used in this studgans multidrug resistance (MDRBuch high antimicrobial resistance is
probably promoted due to selective pressure exenmeblacteria due to numerous reasons like non adberto hospital
antibiotic policy, and excessive and indiscriminate of broad-spectrum antibiott®sHydrogen peroxide (HP) is an
active agent that affects a wide range of organisme as bacteria, yeast, fungi, viruses, and spore spina-christihas
recently been shown to have antibacterial, antéiiagd antioxidant activiti€S.In this study, as shown in the first table
that P.aeruginosawere sensitive to three antibiotics; Norfloxac®2 (mm), Tobramycin (16 mm) and Amikacin(20 mm).
Second table we noticed that the mixture was higldffective against bacteria, which was Mixture
(Sidr infusion 62.5g\L with hydrogen peroxide 1.5¢28mm). When comparing the results between the tatdes,
we found the great the effectiveness of the newurexof againsP.aeruginosa

CONCLUSIONS

The mixture of the sidr infusion 62.5g\L with 1.5Bfdrogen peroxide was effective to inhibit compiete
P.aeruginosaln this study we assessed the antibacterial effiespecial solution made by a mixture of Sidugibn with

Hydrogen peroxide.
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Pseudomonas aeruginosa a non sporulating, gram negative motile bagteriwith a polar flagellum it
possesses. It is ubiquitous microorganism widesyridiuted in soil, water and on living hosts andait thrive in hot baths,

diluted sterilizers, disinfectants, contact lensed catheters.

The effect of mixture (sidr infusion 62.5 g/L andd% hydrogen peroxide) oR. aeruginosashow remarkable

results when compared to highly active sensitivtébantics like Norfloxacin, Tobramycin and Amikacin
REFERENCES

1. Stanislavsky E. S, Lam J®seudomonas aeruginosantigens as potential vaccines. FEMS. Microbiol.
Rev. 199721:243-277.

2. Delden CV, Iglewski B H: Cell-to-cell signaling andseudomonas aeruginosafections Emerg. Infect.
Dis.1998,4:551-558.

3. Strateva T, Markova B, Ivanova, Mitov I Distriboii of the type Il effector proteins-encoding geresong

nosocomiaPseudomonas aeruginosmlates from Bulgaria. Ann. Microbiol.20160:503-509.

4. FinnanS, Morrissey F J, O'Gara P, Boyd E F: Genome Dityeo$ Pseudomonas aeruginossolates from Cystic
Fibrosis Patients and the Hospital Environmentlidi@icrobiol.2004, 42(12):5783-5792.

5. Cotar A, Chifiiuc M, Dinu S, BucurM, lordache C, Banu O, Dracea O, Larion C, La¥arScreening of
Molecular Virulence Markers irStaphylococcus aureusnd Pseudomonas aeruginosétrains Isolated from
Clinical Infections. Int.J.Mol.Sci. 2010,1:5273-5291.

6. Prasad SV, Ballal M, Shivananda P G: Slime pradaca virulence marker iRseudomonas aeruginos#rains
isolated from clinical and environmental specimefisscompareative study of two methods. Indian. Xh&la
Microbiol. 2009, 52(2).

7. Sadikot R T, Blackwell T S, Christman JW, Prince Pathogen-Host Interactions fseudomonas aeruginosa
Pneumonia: The State of the Afmer. J. Resp. Crit. Care. Med.; 200511209-1223.

8. Kipnis E, Sawa T, Wiener-Kronish J: Targeting metdbas of Pseudomonas aeruginospathogenesis.

Médecine et maladies infectieuses. 2(8,78-91.

9. Strateva T, Yordanov CPseudomonas aeruginosaa phenomenon of bacterial resistance. J. Medrd¥iol.
2009, 58(9):1133-1148

10. MacDonnell G, Russell D: Antiseptics and Disinfetta Activity, Action and Resistance. Clin. Microbi
Rev.1999, 12(1):147-179.

11. Pallent LJ, Hugo WB, Grant DJ, Davies Pseudomonas cepacind infections. J. Hosp. Infect. 1983-14.

12. Livermore D M: Of Pseudomonas, porins, pumps and carbapeneds.Antimicrob. Chemother
2001, 47.247-250.

Impact Factor(JCC): 1.0174- This article can be downloaded fromwww.impactjournals.us




Anwar Kadhim Al-Saffar, Kadhim CH. Hasan & Maha Jadooa Noshi |

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

HenrichfreiseB, Wiegand |, Pfister W, Wiedemann B: Resistancechémisms of MultiresistarfPseudomonas
aeruginosa Strains from Germany and Correlation with Hypermtion. Antimicrob. Agents
Chemother.; 2007,51(11):4062-4070.

Doi Y, Arakawa Y: 16S ribosomal RNA methylation: erging resistance mechanisms against aminoglycaside
Clin. Infect. Dis.; 200745:88-94.

Wiehlmann L, Wanger G, Gramer N, Siebert B, GudoRiuMorales G, Delden C, Weinel C, Slickers P:
Population structure d?seudomonas aeruginadreceed. Nat. Acad. sci. USA.200048101-8106.

Yossef H E, Khedr A A, andMahran M Z: Hepatopratextactivity and antioxidant effects of El Nabka
(Zizyphusspina-christifruits on rats hepatotoxicity induced by carbetrachloride. Nat. Sci. 2011, 9(2):1-7.

Abalaka M E, Daniyan SY, Mann A: Evaluation of tlamtimicrobial activities of twoZiziphuspecies
(Ziziphusmauritianh. and Ziziphusspina-christi.) on some microbial pathogens. Afr. J. Pharm. riaaol.
2010, 4(4):135-139.

Nazif N M: Phytoconstituents of Ziziphus spina- Gtir L. fruits and their antimicrobial activity. iéd
chem.. 200276:77-81.

Dangoggo S M, Hassan LG, Sadiq IS, Manga S B: Rhetoical Analysis and Antibacterial Screening ohes
of DiospyrosMespiliformis and ZiziphusSpina-Christi Chemical Engin 2012;31-37.

Asgarpanah J, Haghighat E: Phytochemistry and pheologic properties ofZiziphusspinachristi(L.)
Willd. African Journal of harmacy and Pharmacolog912, 6(31), pp. 2332-2339.

Clinical and Laboratory Standards Institute conesengCLSI): Performance standards for antimicrobial
susceptibility testing. Approved standard M100-S26l. 30, No. 1. National committee for clinical haratory
Standards, Wayne, PA. USA. 2010.

Benson H J: Microbiological application, laboratomyanual in general microbiology."&d. W.B. Mcgraw
Hill. 2001.

Clinical and Laboratory Standards Institute (CL®&rformance standards for antimicrobial suscdjpiltesting.
Approved standard M100-S17. Vol. 27, No. 1. Natlocmmmittee for clinical Laboratory Standards, Wayn
PA.USA. 2007.

Hangnga V U, Lana F, Washington J, Dang T, Villatr€, et at Burn Wound Infection Susceptibilities to
Topical Agents: the Nathan’s Agar Well Diffusionchmique. 2002.

Index Copernicus Value: 3.0 - Articles can be sernb editor@impactjournals.us




